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Sir: 

I, Giorgio SANDRINI, an Italian citizen residing at Pavia(Italy), p.za del Carmine, 2, hereby 
declare and state: 

1. Given my education and experience, as disclosed in the attached curriculum vitae, 
particularly in the areas of pathogenic mechanisms, the classification and treatment of headache and 
neuropathic pain the m < • tolog\ of pam and the autonomic system, extra-pyramidal disorders 
and neurorehabiSitatiou, I consider myself a person of at least ordinary skill in the art and am able to 
provide the following testimony. 

2. Migraine and TGN are distinct entities from a clinical, pathogenic and therapeutic point of 
view. ! 

3. Migraine and TGN are distinct from a clinical point of view. The following clinical features 
of migraine and TGN illustrate some of the many exemplary differences between the two/ 

4. the ep d j i ot mi trainee and I'GN ate quite different. I he prevalence of migraine is 
significantly higher (10%) than TGN (<0.01%). Further, TGN is much more likely to afflict those 
age 60 and over, whereas migraine is more common in younger persons. Migraines have also been 
shown to have a hereditary component; TGN does not demonstrate a hereditary component. 

5 For example, she International Headache Society nl the International Association « the Study of Pain categorize 
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5. Trigeminal pain is strictly unilateral. Migraines can occur both unilaterally and bilaterally. 
The situs of pain is considered pathognomonic (highly indicative) of TGN. Migraine pain can 
occur in different sites and pain in any one of these sites is not necessarily indicative of migraine 
pain. 

6. Migrasne pain tends to be of a pulsating quality, of moderate to intense severity and can last 
from 4-72 hours; TGN pain is usually sharp or stabbing, very severe in quality, and usually lasts on 
the order of minutes. TGN pain demonstrates a refractory period after the initial attack before a 
subsequent attack and unlike migraine is not aggravated by physical activity. Further, in contrast to 
migraine where secondary symptoms such as nausea, vomiting, and photo/phonophobia occur, TGN 
patients usually present with no additional symptoms. 

7. TGN pain may be instantly provoked by trivial stimuli such as washing, shaving, smoking, 
talking and- or brush nig the teeth (trigger factors) and frequently occurs spontaneously. Small areas 
n 'it a fa ial f< I and/or chin may be particularly susceptible to the precipitation of pain (trigger 
areas). No similar trigger factors can he observed with migraines, in which other precipitating 
factors are known, stress, food, weather, and menstruation. In contrast to TGN triggers, migraine 
triggers do not act instantaneously. 

S. Migraine suffers usually experience prodomal phenomena (indications that a migraine will 
soon occur) that are indicative of the involvement of the central nervous system (CNS) in migraine 
attacks. There are no prodromal symptoms for TGN. 

9. While neurophysiologies! investigations and neuroimaging are considered of limited 
usefulness in migraine diagnosis and treatment', they are mandatory in TGN to exclude secondary 
conditions such as tumors because of the close similarities between idiopathic and symptomatic 
TGN. 4 

10. It has been demonstrated thai migraine pain may be a form of sterile neurogenic 
inflammation. Trigeminal sensory C-flbers contain various neuropeptides including substance P, 
Calcitonin Gene-Related Peptide (CGRP) and neurokinin A. It is generally accepted that antidromic 
stimulation of the trigeminal nerve releases neuropeptides from the C- fibers, resulting in neurogenic 
inflammation. Released neuropeptides interact with the blood vessel wail, producing dilatation, 
plasma extravasation and sterile inflammation. 5 

1 1 . Biochemical markers have been extensively investigated in the blood and spinal fluid of 
migraine patients. 0 A decrease of opiates and abnormalities in various amine levels have been 
observed in several studies but they are considered absolutely non-specific indications. Their 
appearance is attributed to secondary conditions not related to the specific mechanism involved in 
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migraine pain. In point of fact, these changes have been observed to occur in non-migraine pain 
conditions. Likewise, changes in substance P levels in migraine patients is not indicative of 
substance P having a role in migraine. 

12. Substance P levels (from serum or cerebrospinal fluid) are considered a very poor marker of 
neurogenic inflammation as evidenced by those studies which have found changed substance P 
levels hei 1 \ lie inf] don has no rok < tngt i in ce P levels ive be« 
observed in other neurological diseases including stroke with depression and psychiatric diseases 
such as post traumatic stress disorder " Substance P levels are not considered a specific marker of 
neurogenic i nfl animation. 

1 3. "Therefore, die study of Strittniaiter * does not support the concept that tngemmovascular 
activation and neurogenic inflammation play a pathogenic role in TGN, since specific markers of 
this condition were not evaluated, 

14. Vascular and endothelial factors such as endothelin-L nitric oxide and CGR.P are, in 
contrast, specific to migraine.' 0 

I 5. These mediators interact with die blood vessel wall, producing dilatation, plasma 
extravasation and sterile inflammation. 11 For example, migraines can be induced using nitric oxide 
dotioi adnnin stmt ion Mast cell c ■ t tas also been shown to be highly specific to 
migraine attacks. 5 " 1 It is noted that extravasation phenomena represent only a part of the- phenomena 
occurring in a migraine attack. 

16. Sensitization phenomena, which can include the sequential recruitment of spinal and 
supraspinal nociceptive neurons, can play a role in the pathophysiology of migraine. 14 Sequential 
recruitment is consistent with the ion : asttn; nature of migraine nam and confirms the fundamental 
role of a sensitization phenomena,' 3 
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1 7. "There is no e vidence that sensitization phenomena play a role in TON pain, TGN pain is 
short-lived, which suggests a different pathophysiology for TGN as compared to migraine. TGN 
pain appears to be a result of changes in nerve excitability. 

1 8. "The etiology of TGN and migraine are different The pathophysiology of migraine involves 
vascular mechanism which activate a central sensitization phenomena resulting in a long lasting 
process (4-72 hours). 

19. Aethioiogy of TGN is not well known, hut a change in nerve and/or ganglion cell 
excitability is considered a key mechanism. itJ 

20. Demyelination of nerve fibers and/or compression by a blood vessel may be a cause of 
changes in nerve excitability associated with TGN. 17 

21 . Some antiepileptics (carbamazepine in particular) are known to improve pain in TGN, and 
this activity is considered to be related to an effect on nerve hyperexeitability. 

22. Animal models for the mechanistic study of migraine have been proposed/ * 

23. Animal migraine models are based on the neurovascular activation of the pain control 
system. 19 

24. Animal TGN models, in contrast, are based on chronic lesion of the trigeminal nerve (i.e. 
chronic constriction of the infraorbital nerve}. 20 

25. Patients presenting with migraine or TGN are treated differently from each other. For 
example, pharmacologic treatment of migraine involves both acute and prophylactic therapy. TGN 
is treated only with prophylactic therapy. 

26. Migraines are first treated with triptans, which block trigeminovascular activation? 1 
Triptans target both central" and peripheral (in particular, vascular) sensitization phenomena.*"' 1 
am unaware of any controlled studies about the possible effect of triptans on TON in the literature. 



16 There are several lines of evidence that suppoit shis vj«v Rrst imaging} ri'< en ted during p<v>icriot fossa surge*) k>i 
I'GN have consistently shown a Mood vessel in contact with the non e root Second, elimination of the compression 
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operation pain-ftec. fourth, sensoty functions recover as well toUowing decompression. Se<> Nutmikko i 1 and Jensen 
TS, supra. 
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27. According to the most important guidelines, the only drug definitely shown to be effective 
for controlling pain in patients with TON is carbamazepine. 34 Only sodium valproate, amitriptyline, 
propanolol, timolol and methysergide have been included in the guidelines of the American 
Academy of Neurology" for migraine prophylaxis therapy. Recently, also topiraraate has been 
considered to be effective for migraine/* 

28. it is my conclusion that in the main international guidelines there is no recommended drug 
for the prophylactic treatment of both migraine and TGN. 

29. TGN can be treated surgically by removing nerve compression by a blood vessel. 2 '" No 
studies have been performed concerning surgical treatments for migraine. 

30. The clinical features of and therapeutic approach to these two diseases are markedly 
different, 

31. 3 declare further that all statements made in this Declaration of my own knowledge are true 
and that all statements made on infonnatton and belief are believed to be true and farther that these 
statements are made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment or both,, under Section 1001 of Title 38 of the United States 
Code and thai such willful false statements may jeopardize the validity of the application or any 
patent issuing thereon. 
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Dated: September 2, 2009 J* 



Giorgio SAND RIM 
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CURRICULUM VTTAE OF PROFESSOR GIORGIO SANDRINF 



Giorgio Sandrini is Full Professor of Neurology and the head of the Department of 
Neurology and Neurorehabilitation at the Institute of Neurology, "C. Mondino 5 .Foundation (Favia, 
Italy) and the University Department of Neurological Sciences (University of Pavta). He is Chief of 
Pavia Unit F of Universit Cx > Executive 

Director of UCADH. 

He is also the i ncoming President of the Italian Society of Neurorehabilitation, 

He is or was member of the R esearch Group on Headat i ' ■ aine of the Worl d 
Federation of Neurology; several International Headache Society (IHS) Subcommittees 

ication, Clinical Trials, 1 n ! idache Panel of European Federation of 

Neurological Societies (EFNS); the EFNS Task Force on Neurophysiologies! Tests and 
\uu una in > i es in Non icute I k iche (Chain r 1 force on guidelines 

ill ea i ( 1 > t ( iduche and the Ad lert i sp * si i 

Neuropathic Pain in cbildre Eadoles nts o he Furopeai dedicines Agency (EMEA) He was 
member of the International Headache Society Council ; the International Headache Society 
Executive Committee; and die Executive Council of Italian Society for the Study of Headache. 

He is active member of several societies and of the editorial Board in various scientific 
journals. 

His mam fields of interest include pathogenic mechanisms, classification and treatment of 
headache and neuropathic nun net op > y of pain md autonomic system, extrapyramidal 
disorders, and neurorehalmitatiom His scientific activities include the publication, editing, and co- 
editing of a large number of articles, congress proceedings and chapters of books. He has also 
organized numerous national and international scientific congi esses. He has participated as an 
investigator, principal investigator or coordinator to a large number of clinical trials earned out 
according to the good clinical practice (GCP) on the treatment of headache or neuropathic pain. 
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